Twin studies (Joslin, Root, White, and Marble, 1952) and analyses of pooled family data (Pincus and White, 1934;  Simpson, I962) provide evidence for a genetic aetiology of diabetes mellitus. The wide variation in the age at onset and in severity of the disease and the possibility that the disease is genetically heterogeneous present serious obstacles to establishing a mode of inheritance. Nevertheless, results of a number of studies have suggested that the disease is determined by a recessive gene at a single autosomal locus (Pincus and White, 1934; Steinberg and Wilder, I952; Post, I962) .
The techniques of segregation analysis can correct for biased ascertainment and sporadic cases (phenocopies, mutations, and other isolated events of non-segregational origin) in samples of families (Bailey, I95I;  Morton, I958, I959) . Under multiple selection, the segregation frequency and other pertinent genetic parameters may be estimated using maximum likelihood scores, provided that probands and ascertainments are counted for each sibship. From 233 families containing one or more juvenile diabetics, Simpson (I962) has published an unusually good collection of data that meets the requirements for segregation analysis. We As an alternative hypothesis, we may assume incomplete penetrance, which will--affect the segregation frequency; in this case as well, the segregation frequency in backcrosses will be twice that in intercrosses.
If there are sporadic cases, the segregation frequency among offspring of unaffected parents will be less than one-half the value obtained from backcrosses. (Table I) , and I4 with cne parent affected, which we assume to be backcrosses (Table II) . We are cautious in classifying matings as intercrosses because of the possibility of delayed age at onset among parents. However, age distributions for parents of all probands in the sample indicate that many of the unaffected parents who have attained a high risk age will not develop diabetes mellitus, and we presume that they are heterozygotes.
Methods of Analysis
The theory, probability formulae, and maximum likelihood scores and variances for the segregation analysis have been presented by Morton (i958, I959 From the distribution of probands among affected members of sibships, it is possible to estimate the probability of ascertainment, x, that any affected individual be a proband (Morton, I959) . In sibships with r affected members, the distribution of a probands (a > o) is:
(Problem 9). Morton and Chung (I959) refer to the solution as this distribution by maximum likelihood scores of problem 9, and we will use their terminology. From problem 9, nt for intercross sibships was estimated as 0/394, and this was the value used in problems 2 and 3 to estimate segregation frequency for intercrosses. To estimate segregation frequency for backcrosses with one or more affected offspring, the same value of x was used because none of the parents was a proband. If such had been the case, should have been fixed at I, ascertainment then being equivalent to truncate selection (Morton, I959) .
The frequency distribution for sibships of various sizes each containing one affected member (r = I), A summary of the estimation of segregation frequency in both mating types is presented in Table IV ; again, absence of sporadic cases is assumed. For intercrosses p = oo67 and for backcrosses p = 0105, the latter being almost twice the former value. The frequency of sporadic cases does not differ significantly from o in both mating groups (X2(l) = o876), indicating that segregation distortion is due to reduced penetrance. The segregation frequency is the product of the theoretical segregation frequency and the penetrance, y. Thus for intercrosses, y = oo6710-25o = 0268, and for backcrosses, y = OI05/o0500 = 0 210.
The heterogeneity between segregation frequency values for multiplex and simplex sibships arising (Morton, i959) (2) penetrance as low as 25 % in both mating groups; and (3) absence of sporadic cases. These findings support the hypothesis that diabetes mellitus is transmitted recessively at a single locus. However, the low penetrance may reflect combined expressions of genes at multiple loci. It should be noted that the data fit also the expectations for multifactorial transmission.
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